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' 10 Claims.

This invention relates to compositions adapted
for the lubrication of machinery operated under
conditions of local high temperature ‘increases,
of irregular and shock load effects or where the -

machinery is exposed to a muddy or water- -

drenching environment, and where frictional
forces beyond the film strength of any hydrocar-
bon lubricating oil base material are frequently
encountered. The invention relates more specifi-
cally to semi-fluid grease compositions contain-
ing aluminum stearate as the main soap con-
stituent adapted for the lubrication of chassis
parts of automobiles and crawler-type tractors.
The present application is a continuation-in-part
of our copending application Serizl No. 255,452
filed on February 9, 1939, now Patent No. 2,264,-
353 and also is related in subject matter to our
copending application, Serial No. 416,314 also
filed on October 24, 1941.

For the lubrication of machinery for which
compositions of this invention are adapted, the
illustration of the satisfactory operation of a typi-
cal track roller may be taken. The lubricant in
that case is forced under pressure into the main
roller mechanism through the hollow shaft and
the composition has to flow largely under its own
weight during operation from this supply to the
bearing parts of the mechanism, otherwise inac-
cessible to the composition. Also, a quantity of
lubricant in excess of that normally required for
lubrication is required to be forced into the track
roller mechanism to expel from the main bear-
ing parts the old lubricant in order to remove
accumiulations of dirt and dust which, when com-
pacted with the used grease, increase friction and

. cause local heating effects.

A composition to be suitable therefore as a
lubricant for such machinery as chassis parts of
automobiles, cars and tractors must have many
unusual characteristics. The composition must
clearly have the following characteristics: being
unusually tacky and adhesive in nature; having
the capacity to withstand severe load and shock
operations even when the machinery is function-

. ing submerged in & muddy or water-drenching
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environment; having the capacity pf being sufi-
ciently mobile to be handled and dispensed at
normal atmospheric temperatures from grease
guns ordinarily available at commercial outlets;
and consistency to be able to flow under its own
weight but yet not fluid enough to leak out or

"be splattered from the machinery parts under

operating conditions. - An added characteristic of
a suitable lubricating grease for such type ma-
chinery is that the composition must preferen-
tially wet metallic surfaces even when heated or
when submerged in water and maintain under
these conditions a persistently heavy film of lu--
bricating properties which will also act as a seal
against the entrance of water and dirt to the
bearing surfaces during operating conditions.

- Criteria of quality of grease compositions are
specific ranges in value of consistency as Indi-
cated by the work penetration test (A. 8. T. M.
D217, 33T) and the S. I. L, Mobilometer (Ind. Eng.
Chem. An Ed. May 15, 1940, pages 285-7), of
body density, of adhesiveness to metallic sur-
faces, of internal cohesion and of melting points.
These characteristics depend upon the phsyical
and chemical relationships of the ingredients in
the composite and the reaction of the composite
to the effects of speed, pressure and heat during
service. In many commercial greases a relation-
ship between the various constituents is desirably
attained so that a composite is formed consisting
of & minor portion of a colloidal dispersion of
metal soaps in a relatively stable emulsion of a
major portion of a colloidal dispersion of other
and different type metal soaps in a mineral oil
of suitable consistency. It is considered partic-
ularly important that the colloidal phase be rela-
tively stable and form a satisfactorily adhesive lu-
bricating film on the bearing surfaces and that
the colloidal phase offer substantial resistance
toward heat conduction from the surface film into
the mass so as to minimize the effect of friction,
speed and load during service upon the bulk of
the grease composition. .

‘The present invention relates particularly to
stabilized aluminum soap .grease compositions,
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containing aluminum stearate as the main metal
soap ingredient. It has been known for some

time that when aluminum steardte in an amount

of about 8% by weight is admixed and heated with
a mineral oil and the mass cooled, the desirable
transition in structure of the mass, from being a
stringy liquid to a consistency of a relatively solid
gel, does not ususlly satisfactorily occur. The
cause of the failure has not been definitely deter-
mined, but it would seem from photomicrographs
to be due to a recrystallization of the aluminum
stearate at a temperature below about 150° F, If
the mineral oil-aluminum stearate mixture is
rapidly cooled to a temperature of about 150° F.
or below, the aluminum stearate crystallizes and
there is obtained a mixture of oil and coarsely
dispersed soap granules. In our copending ap-
plication, Serial No. 255,542 now Patent No.
2,264,353, it was disclosed that by adding to the
aluminum stearate about 10% by weight of either
aluminum naphthenate or aluminum oleate ad-
mixed with about 20% free stearic acid, this diffi-
culty was overcome and a lower transition tem-
perature was obtained upon the composite than
upon a mixture having the same metal soap con-
tent but consistng of aluminum stearate only. It
was also disclosed that many commercial supplies
of aluminum stearate vary in the percentage of
free acidity from about 5% to 15% but that such
free acidity was insufficient to have the desired
lowering effect upon the transition temperature
and to have the stabilizing effect during storage
upon consistency. Thus, many processing diffi-
culties in the manufacture of aluminum soap
greases were overcome by adding to the alumi-
num stearate small quantities of either aluminum
naphthenate or aluminum oleate.

In the prior art the cooling from 140° ¥. to 160°
F, to permit the transition from the liquid to the
gel structure was usually effected by pouring the
hot liquid mixture from the heating equipment
into shallow pans holding between about 50 and
100 pounds and having a depth of several inches
and allowing the mass to cool overnight. The
cooled mass from this pan cooling, as it is termed,
was then passed to settling equipment which was
usually the kettle equipment in which the mix-
ture was previously heated, then stirred or re-
worked, at it is commonly termed, to develop a
uniform consistency, and filtered into containers.
This slow pan cooling and reworking procedure
was found to be the only satisfactory method of
cooling the grease mixture to effect the desired
transition in structure and developing therein a
desirable consistency. In other type cooling
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stearic acid to the grease mixture improved the
stability of the composition during storage es-
pecially ‘as regards the development of increased
consistency.

It has now been found that compounds other
than aluminum naphthenate and aluminum ole-
ate admixed with free stearic acid have the abil-
ity to lower the transition temperature of alumi-
num stearate-mineral oil mixtures and that
acids other than stearic acid improve the stabil-
ity of aluminum soap grease compositions during
storage. The newly discovered effective com-
pounds are naphthenic acids and fatty acids in
general containing between about 10 and 20 car-
bon atoms in the molecule, especially oleic acid,
in amounts of about 10% by weight of the alumi-
num stearate. . It has been found that with these

-compounds the total soap admixture: to the. oil

may be reduced and that the transition tempera-
ture of the composite may be reduced from the
temperature range of between 150° F. and 160° F',
for mineral oil-aluminum stearatz mixtures to

_ between 110° F. and 120° F. and even as low as
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equipment, such as the shipping containers, the .

grease mixture after cooling to atmospheric tem-
peratures is found to be of a heterogeneous char-
acter, the center being a relatively liquid oil,
while the outer portion is relatively hard, and up-
on reworking a uniform desirable consistency is
seldom obtained.

The prior art procedures for preparing alumi- -

between 90° F. and 100° F. when the naphthenic

“acids are employed. Furthermore, the grease

compositions containing aluminum naphthenate
or aluminum oleate, or oleic acid or naphthenic
acids in amounts of about 10% by weight of the
stearate can be quickly cooled to the temperature
at which transition occurs without any substan-
tial recrystallization or partial recrystallization
of the aluminum stearate and there is obtained
after such cooling, g smooth, unctuous product -
having no grainy structure. ’

In this regard, attention is directed to Figure 1.
In Figure 1 there is presented a series of curves
showing the effect of maintaining at relatively
constant atmospheric conditions various grease
compositions containing aluminum stearate in an
amount of 7% by weight relative to the mineral
oil as obtained by plotting worked penetration
data and time in hours. Comparison between
four of the curves, namely A, B, C and H shows
that a grease mixture containing 0.7% aluminum
naphthenate and 1% oleic acid in addition to the
7% aluminum stearate biended in the oil can
after heating be cooled very satisfactorily to a
temperature of 116° . to effect the desirable
structural transition to a gel, whereas in the ab-
sence of these compounds an aluminum stearate-
mineral oil grease of less satisfactory consistency
is obtained by cooling to 156° F. and very un-
satisfactory compositions are obtained by cool-
ing to temperatures of 148° F. and 140° F. Com-
parison of the four curves C, D, E and F shows
that the impurities associated with the alumi-

. num stearate in commercial supplies determine
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num greases are thus time and labor consuming, '

required extensive floor space and due to the
reworking required after such cooling, there is
also involved a consistency loss based upon the
quantity of aluminum stearate -employed. In
our copending application Serial No. 255,542, a
formula and method for the preparation of satis-
{actory aluminum soap greases without the labo-
rious and costly method of pan cooling were dis-
closed. Also disclosed in that application was
that the sddition of small quantities of {ree
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for the composition the transition temperature
and instability as regards consistency during stor-
age. Comparison of curves G and H shows that
the extent of the effect of aluminum naphthenate
and oleic acid upon the transition temperature
of aluminum stearate is dependent upon the im-
purities ‘associated with the aluminum stearate
but that otherwise the effect upon aluminum
stearate in mineral oil is substantially the same
as indicated by the related consistency values for
both compositions after ten hours’ storage.

The further effects of the newly discovered
active compounds in blending with aluminum
stearate in mineral oil to give greases of desir-
able highly stabilized consistencies containing
lower soap contents and of permitting rapid cool-
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‘ing to the lower transition temperatuies,- are
sbown by the following tabulation of data:

, 3
at a tenipero.ture between about 280° F. ahd
350" 1" '

Soap Composition ' Transition - )
. e ‘Worked
P ¢ i | peaegm-‘ Remarks
eroen! v o]
content Type Temp. ’l‘lme
°F, Hours
0.0 Commercial nlummum stenrate, Chonly._...... 145160 | | 8-12 330 Satisllctory (pan 00!
7.0 |.ccodoo ... —— 145-160 [ - 8| 350-370 | Grainy fluid unntiutactory if qt tick chilled below
C ) the‘edtranbalﬂon tem| > ra:gre bu "iheldt la’?d ts(}owly
€00 o grease is satisfac
7.7 | 90% commercial aluminum steamte Cs, +10% 116 20 330 Bam{ ypﬁn ng & i
a uminum naphthenate. ) .
6.6 commercial aluminum steambe, Ca, +10% 116 2 340 Do.
afumlnum naphthenate. : . C
[ 3 T P S 124 - 20 . 35| ' .Do.
R X o ot U iy 1 346 Do.
- 6.6 | 6% commereial aluminum stearate, C;, -+1% 92 2 357 Do.
naphthenic acid. :

t Maintaining the grease composition at 115° ¥ for an additional 20 hours had negllglble effect on the properties. -

In preparing the aluminum soap grease“¢om-
positions of this invention, the oil employed is
preferably derived from the naphthene base
crude as, for example, oils of the Coastal type.
The viscosity of the oil is usually above about

. 85 seconds Saybolt at 210° F. and preferably from
75 to 220 seconds Saybolt at 210° P. The alu-
minum soaps are added to the oil at a tempera-
ture of between 280° F. and 300° F. and the mix-
ture heated in the usual type heating kettle to.
obtain a ‘relatively homogeneous mixture. - The
heating kettle is furnished with close fitting"
scrapers for example, small steel scrapers at-
tached to the outer edge of the sweep and kept
at close scraping relation by means of adjusting
screws. The particularly close scraping insures
thorough mixing of the mass, reduces the for-
mation of a grease composition of lumpy con-
sistency, increases the transfer of heat into the
mass, and thus reduces the time of cooking.

The mass of aluminum stearate usually em-
ployed is between 3 and 8% and preferably about
5% by weight of the oil. " It is to be understood
that in this blending aluminum soaps of satu-
rated fatty acids containing between about 10
and 20 carbon atoms in the molecule other than
stearic acid, may be employed and that aluminum
stearate is but a preferred compound.. The ad-
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mixture of the aluminum naphthenate or glumi-

num oleate or free fatty acid or naphthenic
acids jn amounts of about 10% by weight of
the aluminum stearate overcomes the tendency
of the stearate to set upon cooling to a hard gel
and permits the mixture to be cooled Qquickly,
and the use of any device of suitable form capa-
ble of rapidly and uniformly cooling the mixture.
Usually in incorporating the soap additives into
the mineral oil the mixing is made first with
about 10 to 20% of the total quantity of the oil
to be used and the mixture worked into-a thick
paste. The paste is then stirred into the bal-

bu

The mass after heating in the kettle is then
rapidly cooled by passing through any type of }
cooling equipment capable of rapidly and uni- -
formly cooling the mixture. The cooling is ef-
fected to a temperature of about the transition
temperature or even slightly below. Suitable
means of cooling the mass are the pan cooling -
as in the prior art, or the use of any jacketed
equipment in which the mass. is relatively uni-
formly cooled. While the grease material is being
cooled to about the transition temperature the
mass s agitated. When the temperature of-about
transition is reached the agitation is discon-
tinued and the mass allowed to cool further in
order to permit the desirable change in texture

3. of the mixture to occur.

The grease so obtained is fluid enough to have
the capacity of just flowing under its own weight
at room temperatures and has an A. S. T. M.
penetration of between 300._and 400 at M P
A grease of this type can be dispensed readily
from a grease gun of the ordinary-type available
at commercial outlets at temperatures as low
as 10° F. At the same time the grease composi-
tion is possessed of a high degree of adhesive-

- ness to metallic surfaces. The grease composition

may also coniain other ingredients as desired.
For example, the viscosity of the grease may be .
considerably increased by the addition of oil
thickeners such'as polymers -of olefins especially
of the iso-olefins, and particula,rly of isobutylene
and the- lso-amylenes. Por this purpose, the
polymers having molecular weights of between

80,000 and 200,000 are preferred and they are

6o
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ance of the oil which is heated during stirrlng '

to a. temperature between 280° F. and 350° P
and held at that temperature until all the soa.p :
is thoroughly incorporated into a smooth, homo-"
geneous mixture. The aluminum naphthenate,
of commerce varies considerably according to its
oil content and if it is very well de-oiled, it gen-
erally requires a higher temperature in order to
bring it into solution. In such a case’it is found
preferable to add aluminum naphthenate to the
oil and to heat up the mixtire to a temperature
of between 350° F. and 450° F. while stirring and
then to add the aluminum haphthenate-ofl con-
centrate to the aluminum stearate-oil mixture

ordinarily used in amounts from about 0 .05% to -
:0.25%, depending upon the molecular weight of
the polymer employed. - Oxidation inhibitors of ,
various types may be added to the oil as well as
dyes, anti-corrosion or extreme pressure agents
ahd the like which may be employed to impart
other desirable qualities. .

A procedure. preferably employed in the prepa-
ration of the greases of this invention is indi-
cated by the following description of a manu-
facturing process which should be read in con-

5 junction with the drawings presented :in Fig-

ure 2.
" Figure 2 shows a jacketed kettle 10 fitted inter-

' nally with paddles 11 having scraper terminals

5.

10 ‘the entire surface of the kettle.

12 which can be finely adjusteq to work upon
"'The motion of
the paddles in the kettle insures very complete
and thorough agitation within the kettle. = The
Jacket portion 13 of the kettle 10 is adapted for
the passing in through line (4 and the passing
out -through llne 15 of steam either under nor-




" fluid in the jacket 21,
ated by the motor 2§ through gears 26 and trans- -

4

mal or superatmoébheric pressure as tempera- '

tures within :the. kettle 10 require, Under the
. conditions of such means of agitation and of a
temperature between about 280° F. and about

300° F.,, sufficient oil of suitable character as & -

mineral oil base for the preparation of the grease
composition is supplied from storage tank 16 to
the kettle 10 through line 1T and admixed with
the aluminum:.'soaps supplied through opening
. 18 to make & thick paste. Further quantities
of oil to make the grease of desired consistency
are then supplied through line {7 and the mass
agitated until’a smooth homogeneous composi-
tion is obtalned.’. .
When the mass in {he kettle has become smooth

- and homogeneous, the mixture is passed from the’

~ bottom of the kettle through line 19 to a screw

2,380,893 . : ,

grease .through the chiller was opposite 1o that
of the motion of the screw and to the direction

" of the cooling water in the jacket. Operation of

10

the chiller in this way adds between 20 and 40
p. s. i. to the back pressure. The most satisfac-
tory screw rotation for the particular type Car-
bondale chiller employed was 150 R. P. M. from
the standpoint of cooling eficiency. The grease
was cooled in one pass through this chiller to 85°

‘F. and drawn directly to the containers of the

size desired.
The resulting grease had a worked A. 8, T, M.
penetration of 360, and was exceptionally smooth

. and transparent, and was highly adhesive. It

16

scraper chiller 20. The chiller 20 has an outer

Jacket 21 through which a cooling medium, usual-
ly water, passes in through line 22 and out
through line 28.::.The screw 24 within the chiller
is usually operated countercurrently to the direc-
tion of the flow of the grease from line 18 and
countercurrently to the direction of the cooling
The scraper screw is oper-

missién 21. The cooled grease passes. from the
chiller through line 28,

In batch operation the cooled grease is recy-
cled through line 28 to the kettle 10. By such
recycling the entire quantity grease composition
is brought to about the transition temperature
at about the same-time. When this femperature

within the mass is reached, agitation within the

kettle is discontinued:and the mass. is allowed

to settle and to cool further until the transition -

20
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in structure has been satisfactorily effected. The .

gel composition is then removed from the kettle
through a T 28 on line I8 and passed to ship-
ping. containers.

- 40
In continuous operation it is usual to employ a

series of kettles similarly equipped to that desig-

nated by the numeral (0 and to pass the hot

mixture to the chiller in a relatively continuous .

stream from the various kettles through the T
30 on line 19. In this manner of operation the
cooling effected in the chiller 20 is more com-
plete than that in batch operation, namely the

‘cooling in the chiller is effected to about ithe

transition temperature. The cooled grease in
such operation is passed directly. through a T

31 on line 28 to the shipping containers wherein

settling and further cooling to atmospheric tem-
perature are effected. .

ExAMPLE I

An aluminum stearate grease product was pre-
pared by adding 5.0 parts by weight of aluminum
stearate, 0.5 part of aluminum oleate, ang 1.0
part of naphthenic acids to about 20 parts of a
- naphthene type lubricating oil which had an ini-

tial viscosity of 160 seconds Saybolt at 210° F.
The ingredients were stirred together to a thick
paste, all lumps of aluminum stearate being care-
.fully rubbed out. 72.5 parts of the same naph-
thene type oil as previously used were now added
and the mixture heated while stirring to about

45

could be readily dispersed through the usual grease
guns available at commercial ouflets and was
found to flow under its own weight at tempera~
tures above 30° F

EXAMPLE I

A chassis lubricant was made by adding 3.6
parts by weight of aluminum stearate containiiig
10% of free fatty acid, 1.0 part of oleic acid and
0.4 part of aluminum naphthenate (the naph-
thenic acid obtained from Venezuelan gas oil) to
about 20 parts of a naphthene Iubricating oil
which had an initial viscosity of 175 seconds Say-
bolt at 210° F. The ingredients were stirred to-
gether in a thick paste and after thorough incor-
poration, 74 parts of the same lubricating oil pre--
viously used were added and the mixture was
heated while stirring to about 280° F. The stir-
ring continued for about two hours and the mix-
ture was found to be completely homogeneous.
‘While still fluid, one part by weight of a 6.0%
oil solution of a linear polymer of isobutylene hav-
ing a molecular weight of about 40,000-60,000 was
added for the purpose of thickening the 0il. On
cooling, the mixture set into a soft solid body
which was then worked into a smooth, semi-fluid
grease which was just soft enough to flow under
its own weight at room temperature.

The semi-fluid grease had an A. S. T, M., pene-
tration of 390-400 at 77° F. It was highly ad-
hesive and showed little or no tendency to splat-
ter or to drop from the shackles or springbolts. of
an automobile chassis. The composition was read-
ily dispensable at 0° F. from a grease gun com-
monly available at commercial grease outlets.

" The following table shows the effect of the free

50
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280-300° F. Stirring was continued for approxi- '

mately one hour or until the mixture was found
to be completely homogeneous. One. part of a
6.0% oil solution of a linear polymer of isobu-
tylene, the isobutylene having a molecular weight
of about 40,000 to 60,000 was added. This mate~
rial was pumped out of the kettle and through a
Carbondale type chiller in which the flow of the

fatty acid upon the consistency during storage:

A.S.T. M. penetratzon

Grease .
gﬁeggli freshly .- After two
alumimum | BREEREC a8 | Beeks, o
. i age .
steargte " above v S
" Percent :

. . 0.0 390 310
2 RO 1 390 350
20 390 385

As a comparison of the lubricating quality, greases
of similar consistency and of the following com-
positgons were prepared: '

65
-Composi- | Composi- | Composi-
tioﬂ tion B tim{’%d
Aluminum stesrate.......____ 4.0 3.6 3.3
Aluminum oleate. ... ... |oeececoooans 0.4 | ool
70 ‘Alaminum naphthenate...__| . ... |-ooo.__... 0.4
Olelcacid__.__.._... J IR 1.0
Stearleacid..._ . |ocaiecooo_- 10,0 { ool
0il solution polybutene ....... 1,0 10 1
Mineral lubricating ofl..__.__ -850 94.0 .
75 lOver the free stearic acid already contained in the ulumlnnm ‘
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.- The three greases were tested in crawler-type
. tractor with the following results: o

Number of days run on test—7.
Air temperature—25°-30° F. Ground frozen.

' ~

in the molecule, naphtheni¢ acids and their alu--
minum derlvatives as a crystallization inhibitory
compound for said soap in mineral oil.

5. A lubricating grease for the chassis parts of

Composition A

Composition B " Composition C

Average temperature of rollers.| 160-170° F'
Number of roller failures....... 4

$0-110° F.
0.

Temperature at failure
Condition of rollers after. tests...

5004 . .
Brass bushings tend to swell
against shaft. Shaft blue colored
and brass swelled tight against
shaft in case of failure.
Quantity of lubricant used..._. Rollers filled. 12 oz, in bottom
. . rollers; 3 oz. in top rollers.
Average consumption_._....... The grease could be added only at
) : temperatures above 30° F, and
the usual grease gun equipment
could not be used because the
grease would not flow to the
pump. Complete refilling of the
upper rollers every day and
sometimes 2 times a day was
necessary due to the improper
feeding of the grease in the track
rollers. Part running hot and
the grease running out through
the seal. This generally neces-
sitated 3 lubrications per day.

Sanie as composition A __.

Complete refilling of upper rollers

- running very hot. Noticeable

_| Like original—well lubricated. ' -

Same as composition A.

114 oz, of grease every 2 days to
upger rollers. 4 oz. of greass gun
added every 2 days to bottom
rollers. :

every day. Lower rollers had to
be refilled twice each day. Some-
times necessary to relubricate
rollers 3 times per day when

leakage through seals,

The present invention is not to be limited by
any theory of a method of manufacture, or to
any particular type of aluminum soaps, but only
to the following claims or their equivalents.

We claim: -

1. A Iubricating grease capable of flowing un-
der its own weight at normal atmospheric tem-
peratures for machinery operating under condi-
tions of local high temperature increase, or ir-
regular and shock load effects and of frictional
forces beyond the film strength of any hydro-
carbon lubricating oil, comprising a viscous hy-
drocarbon naphthenic base oil compounded in
grease forming proportions of between about 3%
and 8% of an aluminum soap of a saturated fatty
acid containing between 10 and 20 carbon atoms
in the molecule and & substantially lesser amount
of an unsubstituted carboxylic acid compound of
the class consisting of unsaturated fatty acids

" containing between 10 and 20 carbon atoms in the -

molecule, naphthenic ‘acids and their aluminum
derivatives as a crystallization inhibitory com-
pound for said aluminum soaps in mineral oil.

2. A lubricating grease according to claim 1 in
which the compound inhibiting the crystalliza-
tion in mineral oil of the aluminum soap of the
fatty acid containing between 10 and 20 carbon

atoms in the molecule is an unsaturated fatty

. acid containing between 10 and 20 carbon“atoms
in the molecule, - ; .
3. A lubricating grease according to elaim 1 in
which the compound inhibiting the crystalliza-
tion in mineral oil of the aluminum soap of the
fatty acid contalning between 10 and 20 carbon
" atoms in the molecule is a mixture of the alu-
- minum soap of an unsaturated fatty acid con-
taining between 10 and 20 carbon atoms in the
molecule and an unsaturated fatty acid contain-
ing between 10 and 20 carbon atoms in the mole-
cule. .

4. A lubricating grease for the chassis parts of
automobiles and crawler-type tractors. compris-

+ ing & viscous naphthenic base lubricating oil com- -

ounded in grease forming proportions with about |
5 s ’ 70 fiowing under its own weight at room tempera-

3% to 8% of an aluminum soap in a saturated
fatty acid containing between 10 and 20 carbon
. atoms in the molecule and not more than 1.5%
_ of an unsubstituted carboxylic acid compound of
the class consisting of unsaturated fatty acids
containing between about 10 and 20 carbon atoms

.
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automobiles and crawler-type tractors compris-
ing a viscous naphthenic base lubricating ofl com-
pounded in grease forming proportions with about

36 3% to 8% of aluminum stearate and from about

025% to 1.5% of an unsubstituted carboxylic
acid compound of the class consisting of unsatu-
rated fatty acids containing between 10 and 20
carbon atoms in the molecule, naphthenic acids
and their aluminum derivatives as a crystalliza-
tion inhibitory compound for aluminum stearate
in said viscous lubricating oil, the same being in-~
. corporated so as to form a homogeneous semi-
fluid grease just capable of flowing under its own

40 weight at room temperature.

6. A lubricating grease for the chassis parts of
a crawler-type tractor comprising a mineral
naphthenic base lubricating oil having a viscosity
of from 160 to 180 seconds Saybolt at 210° F. com-

45 Pounded in-grease forming proportions with about

3% to 8% of aluminum stearate, about 0.25% to
1.5% of an unsubstituted carboxylic acid com- -
pound of the class consisting of unsaturated fatty

acids containing between 10 and 20 carbon atoms
-in the molecule, naphthenic acids and their alu-
minum derivatives as a crystallization inhibitory
compound for said quantity of aluminum stearate
in -said mineral lubricating oil, the same being
worked into a . homogeneous semi-fluid grease
having ‘a penetration of between 300 and 400 at

55 wuo :

7. A lubricating grease for the chassis paris of
crawler-type tractors according to claim 6 in
which the compound inhibiting the crystalliza-~
tion.jn mineral oil of the aluminum stearate is
" oleic acid. '

8. A semi-fluid lubricating -grease for the
chassis parts of crawler-type tractors comprising-
a mineral naphthenic base lubricating oil of from
150 to 200 seconds Saybolt at 210° F., about 5%
of aluminum stearate, about 0.5% of & petroleum
naphthenic acid and about 0.1% of polyisobu-
tylene as a thickener, the whole being worked into
2 semi-fluid grease having a penetration of be-
tween 300 to 400 at 77° F. and just capable of

ture. i

9. A lubricating grease for machinery operat-
ing under conditions of local high temperature
increase, of irregular and shock load effects and

756 of frictional forces beyond the film strength of




6

any hydrocarbon lubricating oil, comprising a
viscous hydrocarbon naphthenic base oil com-
pounded in grease-forming. proportions with an
aluminum soap of a saturated fatty acid and a
lesser amount of & naphthenic acid as a crystal-

5

lization inhibitory compound for said aluminum .

soap in the mineral oil.

10. A lubricating grease for the chassis parts of

a crawler-type tractor comprising a mineral

naphthenic base lubricating oil having a viscosity 10
of from 160 to 180 seconds Saybolt at 210° F. com-.

2,380,803

pounded in grease-forming proportions with about
3 to 8% of aluminum stearate, about 0.26 to 1.5%
of & petroleum naphthenic acid as a crystalliza-
tion inhibiting compound for said quantity of alu-
minum stearate in said lubricating oil, the same
being worked into a homogeneous semi-fluid
grease having a penetration of between 300 and
4008t 717° F. :
JOHN C. ZIMMER.
ARNOLD J. MORWAY.



